In situ localization of tau mRNA in developing rat brain.
A microtubule-associated protein, tau, promotes microtubule assembly, forms characteristic short cross-bridges (less than 20 nm) between microtubules, and switches isoforms from juvenile to adult at the end of the first postnatal week in the rat brain. The developmental expression of tau was studied in rat central nervous system, mainly the cerebrum and cerebellum, by in situ hybridization. Tau mRNAs were localized in a wide variety of neural cells. The expression of tau mRNAs in the spinal cord appeared to precede that in the brain, and the expression in the brainstem appeared to precede that in the cerebral cortex and cerebellum. On neural cells throughout the cortical plate of the cerebral cortex, tau mRNAs were expressed in large amounts during the first postnatal week, but by the third postnatal week the expression had become reduced. In the cerebellum, tau mRNAs were enriched in granule cells. The expression in the internal granular layer peaked during the second and third postnatal weeks, and the relatively high level of expression persisted to young adulthood. Thin section transmission electron microscopic study revealed that the proportion of neighboring microtubules in parallel fiber axons of cerebellar granule cells with the distance less than 20 nm was as low as 10% at the end of the first postnatal week, but this proportion increased to as high as 35% at the end of the second postnatal week. Northern blot analysis showed that tau mRNAs were congruent to 6 kb as was reported previously, and those detected in the first postnatal week were three- to five-fold more abundant and approximately 0.2 kb smaller than those detected in the second or third postnatal weeks. The data suggest that (a) tau mRNAs are abundantly expressed in a wide variety of neurons in the central nervous system at the stage of neurite formation, and (b) tau mRNAs are expressed in more basal levels at later stages, but may be important in the formation and maintenance of characteristic microtubule bundles typically found in parallel fiber axons and in other axons.